Effect of repeated restraint on homotypic stress-induced nitric oxide synthases expression in brain structures regulating HPA axis.
Restraint stress (RS) markedly increases interleukin 1-β (IL-1β) generation in brain structures involved in hypothalamic-pituitary adrenocortical (HPA) axis regulation. The IL-1β-induced transient stimulation of HPA axis activity was parallel in time and magnitude to respective changes in regulation of HPA activity. In the present experiment the expression of neuron al and inducible nitric oxide synthase (nNOS and iNOS) were investigated in prefrontal cortex, hippocampus and hypothalamus in response to acute restraint stress in control and prior repeatedly restrained rats. Experiments were performed on male Wistar rats which were exposed to 10 min restraint stress or restrained twice a day for 3 days, and 24 h after the last stress period exposed to homotypic stress for 10 min. After rapid decapitation at 0, 1, 2 and 3 h after cessation of stress, trunk blood was collected and prefrontal cortex, hippocampus and hypothalamus were excised and frozen. Interleukin-1β, adrenocorticotropic hormone (ACTH) and corticosterone (CORT) levels were determined in plasma using commercially available kits and neuronal nitric oxide synthase (nNOS) and inducible nitric oxide synthase (iNOS) in brain structure samples were analyzed by western blot procedure. Prior repeated restraint stress enhanced the acute restraint stress induced increase in IL-1β levels in all three structures examined. Restraint stress for 10 min moderately decreased nNOS level in prefrontal cortex in control rats, augmented this level in hippocampus and markedly increased nNOS level in hypothalamus. Restraint itself significantly decreased iNOS level in prefrontal cortex, while it enhanced iNOS level in hippocampus and hypothalamus. Prior restraint stress for 3 days enhanced the nNOS level in prefrontal cortex and hippocampus and did not substantially affect nNOS levels response in hypothalamus. Repeated restraint stress considerably augmented the iNOS levels in both prefrontal cortex, hippocampus and hypothalamus induced by followed homotypic stress. These results indicate that during restraint stress nNOS regulate formation of low amount of NO and the high-output generation of NO is effected by inducible isoform of nitric oxide synthase. Prior repeated stress significantly enhances the homotypic stress-induced nNOS and iNOS responses.